Introduction {#Sec1}
============

While falls are common in older people, they remain a poorly understood mechanism of injury in the developing world \[[@CR1], [@CR2]\]. Many authors have investigated falls in developed countries, but little research has been done on this phenomenon in the Caribbean \[[@CR3], [@CR4]\]. Research into trauma and ageing in the developing world suggests that, while there are similarities between patients in developed and developing countries, there are also significant differences. Using data from 2009, Naraynsingh et al. showed that older trauma patients in the developing world represented a smaller proportion of all trauma victims seen in the Emergency Department (ED), compared to the developed world \[[@CR2]\]. In that study, 10% of all patients were aged 65 and older, compared to 14.1% of UK trauma patients being 75 and older in the same year in the UK \[[@CR5]\]. In addition, 33.1% of all trauma in Naraynsingh's was accounted for by falls, while in the UK study, falls made up 44.3% of all injuries. Data from other developed countries, including the Europe and Canada, have showed that falls account for between 39.7 and 45.5% of all injuries seen in the ED, and that the incidence of falls increases with age \[[@CR6]--[@CR9]\].

The population in the developing world is ageing rapidly, and trauma in older people is becoming a significant public health issue. By the year 2050, 1 in 5 people in the developing world will be 60 years or older \[[@CR10]\]. In these countries, a better understanding of falls in older people would improve outcomes in this vulnerable age group. Given the ageing of the population in the developing world, and the increased risk of falls with increased age, it is likely that the prevalence of falls will increase with time in developing countries.

Naraynsingh et al. documented the differences between younger and older trauma patients in Trinidad and Tobago, but did not specifically look at falls as a mechanism of injury \[[@CR2]\]. Trinidad and Tobago is an Commonwealth Caribbean state, of 1.3 million people, whose main economic activities are centred around petroleum production and manufacturing. Currently, approximately 12% of its population is 60 years, but this is set to increase to 20% by 2050 \[[@CR11]\]. Given the lack of data on falls in Trinidad in particular and the developing world in general, we set out to compare falls in older and younger patients presenting to the Emergency Department in this developing country.

Methods {#Sec2}
=======

A prospective study of adult patients (≥18 years) presenting with falls to the Emergency Department of the San Fernando General Hospital (a tertiary teaching hospital) was conducted over 4 months. The aim was to determine the demographic and clinical differences between older patients (aged ≥65 years) and younger patients (aged 18--64 years) with falls.

Data were collected using a data collection form designed for this study, which was completed by the staff working in the Emergency Department when the patient was admitted. The data collection forms were cross referenced with patients' clinical notes by the lead researcher to complete any missing data.

Older and younger patients were compared in relation to demographic characteristics (age, gender and ethnicity); pre-existing medical status (pre-existing medical conditions and pre-injury medication); injury characteristics (injury pattern and severity) and outcome. All injuries were coded using ICD-10 codes, and abbreviated injury scores (AIS) were extrapolated from the ICD-10 codes for each injury. For ICD-10 codes that mapped to more than one AIS, the lowest matching AIS was used. Statistical analysis was performed using SPSS version 18.0. Categorical data were compared using Chi-Squared analysis, while Student's *t* test for independent variables was used to compare continuous data.

Ethical approval was obtained from the research ethics committees of the Southwestern Regional Health Authority and the University of the West Indies, St Augustine; all data were anonymised at the point of collection. Informed consent was obtained from all individual participants included in the study.

Results {#Sec3}
=======

1432 patients were included in this study: 1141 aged 18--64 years and 291 aged ≥65 years (Online Appendix 1). The mean age of the sample was 41.9 years (95% CI 40.9--42.8 years); 732 (51.1%) were female and 700 (48.9%) patients were male.

Table [1](#Tab1){ref-type="table"} summarises the demographic and clinical characteristics of younger and older patients admitted after a fall. Older fallers were more likely to be female. Of the older fallers, 72 (24.7%) had 3 or more pre-existing medical conditions, compared to 27 (2.4%) in the younger age group (*p* \< 0.001). Polypharmacy (≥5 medications) was seen in 47 (16.1%) older patients versus 10 (0.8%) younger patients (*p* \< 0.001).Table 1Demographic and clinical features of patients with falls, comparing younger and older patientsDemographic and clinical characteristics compared by age group18--64 years (*n* = 1141)≥65 years (*n* = 291)Total (*n* = 1432)*p* valueMean age Age (95% CI)34.7 (33.9--35.5)70.3 (69.3--71.3)41.9 (40.9--42.8)Sex Male \[*n* (%)\]603 (52.8%)97 (33.3%)700 (48.9%)\<0.001 Female \[*n* (%)\]538 (47.2%)194 (66.7%)732 (51.1%)Number of pre-existing medical conditions 0 \[*n* (%)\]854 (74.8%)57 (19.6%)911 (63.6%)\<0.001 1--2 \[*n* (%)\]260 (22.8%)161 (55.4%)421 (29.4%) ≥3 \[*n* (%)\]27 (2.4%)72 (24.7%)99 (6.9%) Not recorded \[*n* (%)\]1 (0.3%)1 (0.1%)Number of drugs 0 \[*n* (%)\]853 (74.9%)61 (20.9%)914 (63.9%)\<0.001 1--4 \[*n* (%)\]273 (23.9%)182 (62.7%)455 (31.8%) ≥5 \[*n* (%)\]10 (0.8%)47 (16.1%)57 (3.9%) Not recorded \[*n* (%)\]5 (0.4%)1 (0.3%)6 (0.4%)Site of injury In the home \[*n* (%)\]708 (62.1%)251 (86.3%)959 (67%)\<0.001 In the garden \[*n* (%)\]44 (3.9%)16 (5.5%)60 (4.2%) In a public place \[*n* (%)\]166 (14.5%)22 (7.6%)188 (13.1%) At work \[*n* (%)\]116 (10.2%)0 (0%)116 (8.1%) Playing a sport \[*n* (%)\]107 (9.4%)2 (0.7%)109 (7.6%)Mechanism of injury Fall from a height \[*n* (%)\]187 (16.4%)39 (13.4%)226 (15.8%)0.242 Fall from standing \[*n* (%)\]954 (83.6%)252 (86.6%)1206 (84.2%)Falls from standing (causes) Slip/trip \[*n* (%)\]774 (81.1%)211 (83.7%)985 (81.7%)\<0.001 Seizure \[*n* (%)\]126 (13.2%)10 (4.0%)136 (11.3%) Syncope \[*n* (%)\]33 (3.5%)7 (2.8%)40 (3.3%) Other \[*n* (%)\]21 (2.2%)24 (9.5%)45 (3.7%)No. of injuries 1 \[*n* (%)\]956 (83.8%)226 (77.7%)1182 (82.5%)0.009 ≥2 \[*n* (%)\]185 (16.2%)65 (22%)250 (17.4%)Patients with at least one injury AIS ≥ 3 \[*n* (%)\]25 (2.2%)23 (7.9%)48 (3.4%)0.001 Not recorded \[*n* (%)\]4 (0.4%)4 (0.3%)CTAS triage category 1 (Life threatening) \[*n* (%)\]1 (0.1%)0 (0%)1 (0.1%)\<0.001 2 (Emergent) \[*n* (%)\]8 (0.7%)6 (2.1%)14 (1%) 3 (Urgent) \[*n* (%)\]200 (17.5%)96 (33%)296 (20.7%) 4 (Less urgent) \[*n* (%)\]932 (81.7%)188 (64.6%)1120 (78.2%) 5 (Non-urgent) \[*n* (%)\]0 (0%)1 (0.3%)1 (0.1%)Outcome Admission \[*n* (%)\]150 (13.1%)87 (29.9%)237 (16.6%)\<0.001 Specialist referral \[*n* (%)\]330 (28.9%)81 (27.8%)411 (28.7%) Discharge (without referral) \[*n* (%)\]627 (55%)118 (40.5%)745 (52%) DAMA \[*n* (%)\]34 (3%)4 (1.4%)38 (2.7%) Died \[*n* (%)\]0 (0%)1 (0.3%)1 (0.1%)*DAMA* discharged against medical advice

The prevalence of falls from standing and falls from a height was not significantly different between age groups. However, in older patients suffering falls from standing, the underlying causes were significantly different to those in younger patients. Both groups reported a 'slip/trip' as the commonest underlying cause for their fall, but seizures were more common in younger people \[126 (13.2%) vs 10 (4.0%)\], and other causes (including chest pain, shortness of breath and pre-syncope) were more common in older people \[24 (9.5%) vs 21 (2.2%)\]. There were also significant differences in the site at which the fall occurred. Older patients were significantly more likely than younger patients to have fallen in the home \[251 (86.3%) vs 708 (62.1%); *p* \< 0.001\], while younger patients were more likely to have fallen at work \[116 (10.2%) vs 0(0%)\], in a public place \[166 (14.5%) vs 22 (7.6%)\] or playing a sport \[107 (9.4%) vs 2 (0.7%)\] (*p* \< 0.001).

Older patients were significantly more likely to sustain severe injuries; 23 (7.9%) older patients sustained at least one injury with an AIS ≥ 3, compared to 25 (2.2%) younger patients (*p* = 0.001). This was mainly due to older patients having more severe limb injuries: 18 (9.0%) older patients sustained limb injuries with an AIS ≥ 3, compared to 7 (0.9%) younger patients. There were no significant differences between older and younger patients in the proportion of serious injuries in other body regions.

Older patients were more likely to be assigned a more urgent triage acuity compared to younger patients (see Table [1](#Tab1){ref-type="table"}). In the older cohort of patients, 102 (35.1%) were triaged to CTAS category 1, 2 or 3, compared to 209 (18.3%) younger patients (*p* \< 0.001). However, most patients from both age groups were assigned less severe CTAS triage categories (CTAS level 4--5). Older patients were more likely to be admitted to hospital \[87 (29.9%) vs 150 (13.1%)\], while younger patients were more likely to be discharged \[627 (55%) vs 118 (40.5%); *p* \< 0.001\]. Rates of referral for specialist care were similar in older and younger patients. There were very few deaths recorded in either age group.

Discussion {#Sec4}
==========

Older patients with falls were a demographically and clinically distinct group from their younger counterparts, with more pre-existing medical conditions, more medications, higher triage acuity, more severe injuries and a greater likelihood of admission.

Our finding that older fallers are more likely to have pre-existing medical conditions and be on multiple medications has been observed by other authors, in the context of trauma in general. Wardle et al. \[[@CR12]\] commented on the increase in comorbid conditions in older trauma patients in the UK and hypothesised a link between comorbidities and outcome. More recently, Grossman et al. demonstrated the incidence and impact of comorbidities on older trauma patients, while others have commented on the prevalence of certain medications (such as warfarin) in this cohort of patients \[[@CR13], [@CR14]\]. Sampalis et al., comparing older fallers with patients involved in motor vehicle collisions (MVCs), found that older fallers had more comorbidities and a higher Charlson Comorbidity Index than those involved in MVCs.

Previous research into falls in older people demonstrated its seriousness. Sterling et al. demonstrated that older patients with falls had higher injury severity and mortality than younger fallers, while Spaniolas et al., comparing ground level falls in older and younger adults found that the older cohort suffered more serious injuries and were more likely to have adverse outcomes, including death \[[@CR3], [@CR15]\]. Our study also demonstrated that older falls victims had a higher injury severity and triage acuity than younger fallers. However, the injury patterns (particularly head and chest injuries) reported in other studies were not seen in our patients. Spaniolas, Sterling and others have previously reported a high incidence of head and chest injuries in older fallers. In Sterling's study, 47% of older fallers had head and neck injuries (compared to only 22% of younger fallers), and 23% had chest injuries (compared to 8% of younger fallers), while in Spaniolas' study of older people with falls from standing, 9.7% sustained severe traumatic brain injuries \[[@CR3], [@CR15]\]. In contrast, our study did not show any significant differences between the age cohorts with regard to brain or chest injuries. In keeping with previous research, our study demonstrated a propensity to more severe limb injuries in older fallers, possibly due to the greater prevalence of osteoporosis. However, the prevalence of severe limb injuries of 9% seen in our study was lower than the prevalence noted in both Sterling's study (which recorded a prevalence of combined pelvic and extremity injuries of 27%) and Spaniolas' study (which recorded an incidence of limb fractures of 46.3%) \[[@CR3], [@CR15]\]. The finding in our study that older patients were more likely to be admitted to hospital also concurs with other authors, and may be related to the severity of their injuries or the impact of their pre-existing medical status \[[@CR16]\].

Limitations {#Sec5}
===========

This is the only study we know of that has compared falls in older and younger adults in a developing world setting. While findings of this study will be useful in planning services for older trauma patients in the developing world, there were a few limitations. It was a single centre study, with a risk of selection bias. However, the San Fernando Hospital serves approximately half of the population of Trinidad and Tobago, and the hospital's patients are broadly representative of the general population \[[@CR2]\]. The low AIS scores in this study may be because the lowest possible score was used when converting ICD-10 codes to AIS. However, the overall injury severity in our study was likely to be substantially lower than in other studies using trauma registries, as registries only include patients with more serious injuries. The mortality rate for this study was low, partly due to the liberal inclusion criteria, but also because only in-hospital mortality was measured---the study did not include trauma victims who died before reaching hospital or those who died after discharge.

Conclusion {#Sec6}
==========

Older people who suffer falls are a distinct group of patients, and their characteristics in the Trinidad population are different to older falls patients in the developed world. A prospective, multicentre study is planned across the three tertiary hospitals in Trinidad, which would compare older and younger fallers over the entire island. We believe that the larger sample size and wider geographic sampling area would provide a more accurate reflection of the differences between older and younger fallers in Trinidad. We are in the process of establishing a trauma registry across all hospitals in Trinidad and Tobago, which will provide ongoing data on trauma in Trinidad and monitor trends in the epidemiology, treatment and outcome of this global epidemic. The ongoing collection of data on trauma patients will be critical in understanding the characteristics of trauma patients in Trinidad, while also providing data on the effectiveness of treatment provided. These data will help us to further improve our trauma services using a locally developed, evidence based approach.
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